Chap. 14.]
Egyptian Naria.
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diameter. According to Staunton, some raise over three hundred tons of water in twenty-four hours. A writer in the Chinese Repository, mentions others which raise a hundred and fifty tons to the height of forty feet, during the same time. They combine strength and lightness in a remarkable degree.*
The mode of constructing and moving the noria by the Romans, is thus described by Vitruvius : "When water is to be raised higher, than by the tympanum, a wheel is made round an axis, of such a magnitude, as the height to which the water is to be raised requires. Around the extremity of the side of the wheel, square buckets cemented with pitch and wax are fixed; so that when the wheel is turned by the walking of men, the filled buckets being i-aised to the top, and turning again toward the bottom, discharge of themselves what they have brought; into the reservoir." B. x, Cap. 9. Newton's Trans. As the drawings made by Vitruvius himself, and annexed to his work are all lost, his translators do not always agree respecting the precise form of the machines described by him. Newton has figured the noria as a large drum, to one side of which square boxes or buckets are secured. These buckets are closed on all sides, with the exception of an opening to admit and discharge the water. Peraulthas placed them on the paddles or floats of an undershot wheel, like Barbara, except that the latter makes the bottom of the boxes or buckets serve at the same time as paddles to receive the impulse of the stream. Ilivius, in his (lormau Translation, (Nuremlmrgh 15-18,) has given one figure resembling an overshot wJiccl with the motion reversed, a form in which it is still sometimes made; hi another, it is similar to the noria e present day, a modification of it, probably of great antiquity.
No. 40.   Egyptian Noria.
Instead of pots or other vessels secured to the arms by ligatures, or buckete attached to tho aides of a wheel, as described by Vitruvius, tho periphery of the wheel itself in made hollow, and is divided into a number
of cells, or compartments, which answer the same purpose us separate voa-
*Van Braam'ft Journal, i, 172.   Ellw'n Journal of Amhorat'u Embassy, 200.   Chinese Repository, iii; 125.
16parallel to the axis, thr< the water was discharged into a trough or gutter placed imme cler it. The tympanum is obviously a modification of the jant or rather it is a number of them combined, and having a revolv of a vibratory movement. It is the first machine described by of which he observes, " it does not raise the water high, but it a great quantity in a short time." B. x, Cap. 9. From its r to a drum or tabor, it was named by the Romans Tympanum. The prominent defect of the tympanum arises from the A always at the extremity of a radius of the wheel, by which its increases as it ascends to a level with the axis; being raised at levers which virtually lengthen till the water is discharged : There is no reason to suppose, that this defect if perceived at cienr mechanicians, was ever remedied by them; to most perse would never occur, that so simple a machine coiild be essentia
